WHAT IS CLAIMED IS: 

1. Illiimination system fcr scanning lithography with wavelengths < 
193 niu, particularly EUV lithography, for the illumination of a 



1.1 
1.2 
1.3 

1.4 



slit, comprising 
a light source, 
at least one field mirlror or one field lens. 



an image plane, 
characterized in tha 
the field mirror ( 
that the illumin 
perpendicular 



o4 th^ field lens(es) is (are) shaped so 
ted field] is distorted in the image plane 
)Cai/}jling direction. 



the 



Illumination s^/stem p[ir 
the field miri|or(s) oj 
that a given ilntensH 
achieved usingV the 



ant to claim 1, characterized in that 
he field lens(es) is (are) shaped so 
stributipri of the illuminated field is 
eld Mx£<yr(s) or the field lens(es) 



Illumination system pjursuant to one of the claims 1 or 2, 
characterized in that! the illumination intensity in the 
illuminated field varies along a direction which is 
perpendicular to the! scanning direction. 



Illumination system pursuant to Claims 3, characterized in that 
the illumination int(msity decreases from the center of the 
field to the field edges. 



Illumination system 
the illumination int 
field to the field ehiges 



pursuant to Claims 3, characterized in that 
nsity increases from the center of the 
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Illumination system pursuant 
characterized in that the 
the image plane is in the 
very preferably ± 3%. 



to one of the claims 1 to 5, 
uniformity of the scanning energy in 
range of ± 7%, preferably ± 5%, and 



Illumination system pursuant to one of the claims 1 to 6, 
characterized in that the illumination system contains a 
aperture stop plane and the field mirror (s) or the field 
lens(es) is (are) shap^dHsoNthat the aperture stop plane is 
imaged in a given ex/t pupil ©f the illumination system. 



8. Illumination syste/hi purs^an^t/ to one of the claims 1 to 7, 

characterized in ^hat thje :^eld mirror (s) or the field lens(es) 
is (are) shaped £o that la yUiven shaping of the illuminated 



field is achieve 
lens (es) • 



i using ncheVfield mirror (s) or the field 



Illumination system pursuant to one of the claims 1 or 8, 
characterized in that tpe illuminated field is rectangular or a 
segment of a ring field. 



10. Illumination system 

characterized in that 
has (have) a toroidal 



pursuant to one of the claims 1 to 9, 

qhe field lens (es) or the field mirror (s) 
qesign. 



11. Illumination system pursuant 
characterized in that t|he 
incidence mirror (s). 



12. Illumination system pur 
characterized in that c 
transforming the light 



to one of the claims 1 to 10, 
field mirror (s) is (are) grazing 



suant to one of the claim 1 to 11, 
ptical components are provided for 
source into secondary light sources, 
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• 



13. Illiimination system pursuant to Claim 12, characterized in that 
the optical components for the transformation comprise a first 
mirror that is divided intf several single mirror elements. 

14. Illumination system pursuant to Claim 13, characterized in that 
the mirror elements of the first mirror are field facets and 
the field facets are imagep into the image plane. 



15. Illumination system purs 

characterized in that Ahe lilli 
mirror that is divided intjo si 
wherein the mirror yfelemenlts a^ 
sources . 



one of the claims 12 to 14, 
lination system has a second 
^eral single mirror elements, 

located at the secondary light 



16. Illiimination systebn pursukafSt t\Claim^, characterized in that 
the mirror elements^^of t«e second mirror are pupil facets and 
the field facets are imaged into the image plane using the 
pupil facets and the field mirror (s) or the field lens(es). 

17. Illumination system pursmant to one of the claims 14 to 16, 
wherein the imaging of the field facets into the image plane 
can be divided into a rapial imaging and an azimuthal imaging, 
characterized in that thje azimuthal imaging is distorted. 



18. Illumination system pursuant to claim 17, characterized in that 
the field mirror (s) or tjhe field lens(es) is (are) shaped so 
that a given azimuthal aistortion of the image formation of the 
field facets is achievec^ using the field mirror (s) or the field 
lens (es) . 
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19, 



20. 



21. 



22. 



23, 



Illumination system pursu 
characterized in that the 
are shaped so that the s 
given exit pupil of the il 



nt to one of the claims 12 to 18, 
field mirror (s) or the field lens{es) 
edondary light sources are imaged in a 
lumination system. 



Illumination system pursuant to one of the claims 1 to 19, 
characterized in that the field mirror (s) include (s) actuators 
for active control of the nirror surface (s). 



Illumination system purs 
the distortion and thus t 
in the illuminated £<Leld 



iF""^ claim 20, characterized in that 
e intensity distribution is modified 
i^si]3fqi 1:he actuators. 



Illumination systedn pursu 
characterized in that the 
the image plane are chang^^ 
than 2mrad, and ve 
surface (s) is (are) labdif 



pursuant 



Illumination system 
characterized in that the 
achieved by modifying only 
field mirror (s) which inf 
perpendicular to the 



one of the claims 20 or 21, 
the centroid rays in 
5mrad, preferably less 
rably less than Imrad, if the mirror 
ed. 



seaming 



to one of the claim 21 or 22, 
variation of the distortion is 

these surface parameters of the 
uence the shape of the surface (s) 
direction. 



24. Illumination system pursuant to one of the claims 20 to 23, 
characterized in that the actuators are arranged in rows 
parallel to the scanning direction. 

25. Projection exposure systen for scanning-microlithography, with 

25.1 a mask on a support systen, 

25.2 a projection objective to | image the mask to an image plane, 
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25.3 a light-sensitive subjj 
plane of the projecti 
characterized in that 

25.4 the projection expo 
pursuant to one of 
located at the image 



ject on a support system in the image 
:>n objective. 



sure 



the 



26, 



system comprises an illumination system 
claims 1 to 24, wherein the mask is 
plane of the illumination system. 



Projection exposure s 
in that the maximum 
centroid rays an 
the mask plane 
preferably ± 1/. u mraa 



27. Projection ejqposure 

26, character 
in the image {^an 
of ± 7%, preferably 

28. A method for the sta 
projection exposure 

27, comprising the 
28.1 a predetermined dis 



the slit to be illuiiinated. 



28.2 the curve of the az:. 
achieve the predete;:: 

28.3 the shape of the fi 



ystem pursuant to claim 25, characterized 
,ation between the directions of the 
ef rays of the projection objective in 
'mrad, preferably ± 4.0 mrad, very 




ant to one of the claims 25 or 
tha1^-^y1:e uniformity of the scanning energy 

the projection objective is in the range 
h 5%, and very preferably ± 3%. 

tic correction of scanning energy in an 
system pursuant to one of the claims 25 to 
ollowing steps: 

ribution of scanning energy is provided in 



determined, with which the calculated curve of the azimuthal 



magnification Ps is 



muthal magnification Ps is calculated to 
mined distribution of scanning energy. 
Id mirror (s) or the field lens(es) is 



achieved. 
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29* A method for the dynamic correction of scanning energy in an 
projection system pursuant to one of the claims 25 to 27, 
comprising the follc^wing steps: 

29.1 the distribution of ^s^anning energy SEw,(Xw) is measured in the 
plane of the wa 

29.2 the measured 
a predetermine 

29.3 if there is a 
field mirror ( 
scanning energy 




cu 



anning energy SEw(Xw) is compared with 
tion of scanning energy S E standard (Xw) / 
, the appropriate actuators of the 

until the measured distribution of 
corresponds to the predetermined 
distribution SEsTANDApk (Xw) / so that a predetermined uniformity is 
achieved. 



30. A method of produciiig 
making use of a pro ) 
of the claims 25 to 



microstructured devices by lithography 
ection exposure apparatus according to one 
29. 
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